had a higher percentage of patients with class IV angina (80% vs 45%) and a greater proportion with unstable angina (37% vs 7%). Despite these differences group A patients had only a 3 per cent incidence of perioperative myocardial infarction while group B had a 23 per cent perioperative infarction rate. It is suggested that perioperative intra-aortic balloon counterpulsation can reduce the risk ofperioperative myocardial infarction in patients with left main coronary artery stenosis.
Obstructive lesions involving the left main coronary artery have been associated with a guarded prognosis in patients with ischaemic heart disease.1-3 Early surgical intervention has become increasingly common for this disease, and many centres have reported a substantial relief of symptoms after operation.4-8 Furthermore, in comparing medical and surgical treatment for patients with left main stenosis several studies indicate a prolonged survival in surgically treated groups.5-Left main disease is itself a significant risk factor for operative mortality and perioperative myocardial infarction in coronary bypass surgery. Operative mortality has been reported to be two-to fivefold higher and perioperative myocardial infarction over 50 per cent more common in patients with significant left main narrowing.3 6 8
Experience with prophylactic and therapeutic intra-aortic balloon counterpulsation has shown it to be of value for patients with serious left ventri-analysis of regional wall motion,"3 mitral regurgitation, and ejection fraction (calculated according to the method of Greene et al.),' and selective coronary cinearteriography, all performed by standard techniques. A greater than 50 per cent stenosis of the left main coronary artery and a greater than 70 per cent stenosis for other coronary arteries was considered significant. Coronary bypass surgery was performed within two weeks after angiography in all patients. All grafts to the left circumflex and right coronary arteries were performed using reversed autogenous saphenous veins. The left anterior descending artery was grafted using the left internal mammary artery in 37 patients, aortosaphenous bypass grafts in 45 patients, and double grafts using aortosaphenous vein grafts and the left internal mammary artery in nine patients. Dissection of the left internal mammary artery from the chest wall and proximal anastomoses of saphenous vein grafts were accomlished without cardiopulmonary bypass. Distal anastomoses were performed on full cardiopulmonary bypass with the heart in. ventricular fibrillation, and aortic cross-clamping was used only when a dry field could not be obtained by local occlusion of the coronary artery. Each distal anastomosis was probed near its completion to ensure that the anastomotic communication was wider than the grafted coronary artery. The left ventricle was vented in all patients by a catheter passed through the right superior pulmonary vein or the ventricular apex into the left ventricular cavity. All blood aspirated into the extracorporeal circuit from the vent or cardiac suction lines was filtered through a millipore filter* before being returned to the oxygenator. Similarly, radiological, haemodynamic, and angiographic data are shown in Table 5 displays data showing an additive effect for the combination of triple vessel disease and not using the intra-aortic balloon pump and for the combination of cardiopulmonary bypass times longer than 90 minutes and not using the intra-aortic balloon pump. The incidence of perioperative myocardial infarction in triple vessel disease and not using the intra-aortic balloon pump was 27 per cent while the absence of triple vessel disease and using the balloon yielded a nil infarction rate (p <0 05). Similarly, perioperative myocardial infarction was seen in 35 per cent of patients with prolonged cardiopulmonary bypass times not using the intra-aortic balloon pump compared with none with shorter cardiopulmonary bypass times using the balloon (p < 0 05). Other combinations of risk factors did not show a significant additive relation to perioperative myocardial infarction.
The overall mortality in this operated series in patients with left main coronary stenoses was 8-7 per cent (8/91). The mortality of perioperative myocardial infarction in this study was 36 per cent (5/14) while patients not sustaining a myocardial infarction had an operative mortality of 3-9 per cent (3/77). Of the three patients who died in the noninfarcted population, one was in group A and two were in group B. All three patients died as a result of left ventricular failure but there was no evidence of perioperative myocardial infarction either by electrocardiographic criteria or by necropsy.
In addition to the 35 successful preoperative insertions of the intra-aortic balloon pump there were four unsuccessful attempts and nine successful intra-or postoperative placements. In three of the unsuccessful attempts the intra-aortic balloon pump could not be advanced beyond the bifurcation Perioperative myocardial infarction occurred in 15 per cent of the overall sample using very stringent Q wave electrocardiographic criteria. This is comparable to previously reported series in which the incidence of perioperative myocardial infarction ranged from 10 7 to 37-5 per cent.6 19 20 It is likely that this report underestimates the true incidence of perioperative myocardial infarction, since the rigid electrocardiographic criteria employed exclude a significant number of patients with possible, but less striking evidence of myocardial necrosis. In particular, patients sustaining nontransmural myocardial damage would probably be excluded by our criteria, as well as those sustaining transmural lesions in such sites that electrocardiographic changes were obscured by previous infarctions. Furthermore, while transient or permanent intraventricular conduction abnormalities might suggest myocardial damage, we did not consider these changes conclusive evidence for infarction. The use of serial serum enzyme determinations was overall group. We also found no correlation of perioperative myocardial infarction to the number of diseased vessels or to incomplete revascularisation, in contrast to previous reports)9 20 We feel that some of these differences may well be related to the beneficial effects of the intra-aortic balloon pump as analysis of patients without the pump suggests more parallels to previously reported results.
While group A (intra-aortic balloon pump) had a greater proportion of patients with more severe clinical presentation, we found this group to have a significantly lower incidence of perioperative myocardial infarction than group B (3% vs 23%, p <0 05). Feola and colleagues reported a similar reduction in incidence of perioperative myocardial infarction using the intra-aortic balloon pump before bypass surgery in patients with poor left ventricular function.10 They found a 30 4 per cent perioperative myocardial infarction rate in the group not assisted with preoperative counterpulsation and only 4 per cent in the assisted group.
Statistical analysis of combinations of risk factors for patients with left main disease showed a significantly additive risk for perioperative myocardial infarction when the intra-aortic balloon pump was not used in the presence of disease of the right coronary artery. A similar additive risk was seen when the pump was not used and the cardiopulmonary bypass time prolonged.
The mortality of myocardial infarction was 36 per cent in this series, while patients not sustaining perioperative infarction had a mortality of 3 9 per cent. This high rate shows the malignant nature of infarction for patients with left main disease and is in accord with recent reports. [23] [24] [25] Of 48 attempts at introduction of an intra-aortic balloon pump there were three complications: one aortic dissection that healed without operation and two groin infections. No patient in the intraaortic balloon pump group suffered peripheral vascular disease as a result of this procedure. This is comparable with the experience of several investigators who have reported a 0 to 17 per cent overall complication rate and a 0 to 15 per cent rate of arterial insufficiency after balloon placement. [26] [27] [28] [29] Our results suggest that the risk of perioperative infarction can be reduced by the preoperative institution of intra-aortic balloon counterpulsation in patients with left main disease undergoing bypass surgery. Even in the clinical setting of mild symptoms and normal or near normal haemodynamics, the perioperative infarction rate is high, and careful preoperative intra-aortic balloon pump introduction can be of significant benefit. 
